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Adjust The Components’ Damping Until It Does. 



To Develop Techniques to Determine the Component Modes’ Damping Factors Given 
the System Modes’ Damping Factors 



44-5 


Given the System Modes’ Damping Factors (ffc, k = Find the Component Modes’ 

Damping Factors (ca», * = and 3 — lv»3 )• 
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Components’ Equations of Motion in Physical and Modal Coordinates 
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Diagonal. Results Are Also Obtained Without This Assumption. 



System’s Equations of Motion in Physical and Modal Coordinates 
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Where [V] T [M][V) = [/„], [G] = [V] T [G\, [K | = [V] T [K][V\ ( = Diag [ 
k = And [C] = [V’] T [C][V r ] (Assumed to Be Diagonal). 
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ponents’ Damping Matrices. 



Alternative Way To Express The Component /System Modal Damping Relati 
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Same Weighting Matrices also Determine the Contributions of the Com 
ponent Modes to the System Stiffness Matrix. 



Optimization Problem 
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From Cauchy’s Inequality Theorem, the Determinant of A is Always Greater than 
Zero Unless the Matrices ^lv^AnAV^Bne are Linearly Dependent 



Iterative Gradient Solution 
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Than a Prescribed Quantity (e.g., 10 



Modifications to the Optimization Problem 
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4-S4- 


STATOR 

(Flexible) 



Damping Ratios of the Reassembled System’s 
Rigid-body, Retained, and Extraneous Modes 


Mode I Frequency (Hz) 
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Reduced-order Model 






(1) A Relation Between the System Modal Damping Matrix and the 
Component Modal Damping Matrices is Derived from First Prin- 
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Finite-element Model of the Galileo Spacecraft. 



